Electromagnetic fields may interfere with normal pacemaker function. Despite new device designs and bipolar leads, electromagnetic interference (EMI) remains a concern when pacemaker recipients are exposed to various household appliances. We report the observation of EMI by an induction heating (IH) rice cooker in a patient with sick sinus syndrome who was the recipient of a bipolar dual chamber-pacing system. Stored electrograms revealed episodes of inappropriate ventricular pacing, all coinciding with the opening of an IH rice cooker. Recipients of implantable medical devices must be warned to handle IH rice cookers with caution. (Int Heart J 2009; 50: 133-137) 
to DDD mode, with a backup rate at 60 ppm, upper rate limit at 110 ppm, paced and sensed atrioventricular interval at 275 ms, postventricular atrial blanking at 150 ms, postventricular atrial refractory period at 250 ms, ventricular blanking after A-pace at 12 ms, and ventricular refractory period at 225 ms. Automatic mode switch was activated with a DDI rate set at 60 ppm and an atrial tachycardia detection rate set at 190 bpm. Sensitivity and pacing output were set at 0.3 Upon interrogation of the pulse generator, the pacing, sensing, and lead impedance measurements were < 0.25 V/0.4 ms, 0.75 mV, and 355 Ω, respectively, in the atrium, and 1.75 V/1.0 ms, 5.0 mV, and 650 Ω, respectively, in the ventricle. While no myopotentials were sensed, 21 separate episodes of EMI had been stored in the prior 6 months of device memory. It is noteworthy that all episodes lasted between 12 and 75 seconds, and that the majority occurred either in the morning or in the evening (Table) . The stored electrograms revealed 1) inappropriate ventricular pacing by tracking of interference sensed in the atrium, 2) automatic mode switch upon interference sensed in the atrium, and 3) ventricular safety pacing by sensing of intrinsic ventricular activity during a 52-ms ventricular safety window (Figure 1) . No symptoms were felt by the patient during these episodes. Upon questioning the patient and her family, we determined that most of the episodes occurred at mealtime (Table) , and that they all coincided with the opening of an IH rice cooker. One episode they unambiguously remembered occurred at an odd time, when the patient handled the rice cooker on August 26, 2007, at 3:54 AM. (Table) .
Discussion
This is, to the best of our knowledge, the first case of documented inappropriate ventricular pacing by a bipolar pacemaker, due to EMI induced by an IH rice cooker. The EMI induced by IH (eg, induction ovens) have been tested using a unipolar configuration to create a worst case scenario with respect to magnetic induction, and yielded conflicting results. [1] [2] [3] [4] EMI by induction ovens was not observed in recipients of implanted unipolar pacemakers or cardioverter defibrillators. 1, 2) However, in vitro studies using Irnich's model of the human body suggested that patients might be at risk if the implant is unipolar and left-sided, and if the container is positioned eccentrically over the induction coil, increasing the exposure to stray magnetic fields. 3, 4) The maximal interference distance from the ovens was approximately 35 cm in both studies performed in vitro, 3, 4) and the safe distance from an induction oven was considered to be 50 cm or more. 4) Since, according to Faraday's law, the induced voltage is proportional to the induction area, pulse generators with left-sided unipolar sensing configurations are more susceptible to several forms of electromagnetic energy than when the sensing configuration is bipolar.
5) It is, therefore, noteworthy that EMI was observed in this patient, who had received a bipolar pacemaker. Since EMI depends, in part, on the sensitivity settings of the pacing system, one explanation for its occurrence, in this case, may have been the relatively high sensitivity (0.3 mV) in the atrium, which had been selected to detect episodes of atrial tachyarrhythmia. In fact, EMI was not observed when the sensitivity was set at 0.5 mV, and EMI was reproduced after returning the sensitivity to 0.3 mV.
IH rice cookers are uniquely designed since 1) the lid must be opened to transfer the rice and the magnetic fields outside the coils are not shielded ( Figure  2) , and 2) the electromagnetic fields increase sharply when the lid is open, to keep the temperature constant (Figure 3) . Unlike induction ovens, from which the patients can stay away, IH rice cookers must be approached and are more likely to expose a person to interfering signals, especially when the cooker is set up at a high position. Therefore, in the present case, the EMI depended in part also on the structural characteristics of the rice cooker.
Tracking of the interfering signal by the atrial sensing circuitry is the most common form of EMI, as was observed in this case.
5) It may occur with a bipolar configuration, and particular precautions should be taken in recipients of implantable cardioverter defibrillators because the sensitivity value in the ventricle is typically set at 0.3 mV. It is strongly recommended that recipients of implantable devices switch off the IH rice cooker before opening its lid.
